Abstract. In this paper, the notions of CI-algebras, Smarandache CI-algebra, Q-Smarandache filters and Q-Smarandache ideals are introduced. We show that a nonempty subset F of a CI-algebra X is a Q-Smarandache filter if and only if A(x, y) ⊆ F , which A(x, y) is a Q-Smarandache upper set. Finally, we introduced the concepts of Smarandache BE-algebra, Smarandache dual BCK-algebra and Smarandache n-structure on CI-algebra.
Introduction
The Smarandache algebraic structures theory was introduced in 1998 by Padilla [11] . In [6] , Kandasamy studied of Smarandache groupoids, sub-groupoids, ideal of groupoids, seminormal sub groupoids, Smarandache Bol groupoids, and strong Bol groupoids and obtained many interesting results about them. Smarandache semigroups are very important for the study of congruences, and they were studied by Padilla [11] . In [5] Jun discussed the Smarandache structure in BCI-algebras. He introduced the notion of Smarandache (positive implicative, commutative, implicative) BCI-algebras, Smarandache subalgebras and Smarandache ideals and investigated some related properties. Smarandache BL-algebras have been invented by Borumand Saeid et al. [3] , and they deal with Smarandache ideal structures in Smarandache BL-algebras.
Preliminaries
Definition 2.1. [8] An algebra (X; * , 1) of type ( 
A binary relation "≤" on X is defined by x ≤ y if and only if x * y = 1.
Definition 2.4. [7] An algebra (X; * , 1) of type (2, 0) is called a dual BCK-
Lemma 2.5. [7] Let (X; * , 1) be a dual BCK-algebra and x, y, z ∈ X. Then:
Proposition 2.6. [13] Any dual BCK-algebra is a BE-algebra. 
Smarandache CI-Algebras
Note that every BE-algebra is a CI-algebra, but the converse is not true. A CI-algebra which is not a BE-algebra is called a proper CI-algebra.
Definition 3.1.
A Smarandache CI-algebra X is defined to be a CI-algebra X in which there exists a proper subset Q of X such that (S1) 1 ∈ Q and |Q| ≥ 2; (S2) Q is a BE-algebra under the operation of X.
Example 2. Let X := {1, a, b, c, d} be a set with the following table. then (X; * , 1) is a CI-algebra but is not a Smarandache CI-algebra.
Definition 3.2.
A nonempty subset F of CI-algebra X is called a Smarandache filter of X related to Q (or briefly, Q-Smarandache filter of X) if it satisfies:
Example 4. In Example 2, {1, a} and {1, b} are Smarandache filter of X.
Note. If F is a Smarandache filter of CI-algebra X related to every BE-algebra contained in X, we simply say that F is a Smarandache filter of X.
Note. By the following example we show that the converse of above proposition is not correct in general. Then X is a CI-algebra and Q = {1, a} is BE-algebra which is properly contained in CI-algebra X and F = {1, b, c} is a Q-Smarandache filter of X, but it is not a filter of X because c * a = c ∈ F and c ∈ F , but a / ∈ F .
Proof. Since z * (y * x) = (z * y) * (z * x) ∈ F and z * y ∈ F , then by (SF 2) we have z * x ∈ F .
Proof. Assume that y * (y * x) ∈ F , for all x, y ∈ Q since y * y = 1 ∈ F , by (SF 1) and Proposition 3.5 we have y * x ∈ F .
Proposition 3.7. Let F be a Q-Smarandache filter of X. Then:
Proof.
(1) Since F is a Q-Smarandache filter of X, therefore by (SF 1) we have 1 ∈ F , then F = ∅. (2) Let x ∈ F, x ≤ y and y ∈ Q. Then x * y = 1 ∈ F , therefore by (SF 2) we get that y ∈ F . (3) We have y * (x * (x * y)) = x * (y * (x * y)) = x * (x * 1) = x * 1 = 1, thus y * (x * (x * y)) ∈ F , also y ∈ F , then by (SF 2)x * (x * y) ∈ F , therefore by Proposition 3.6, x * y ∈ F .
Proposition 3.8. If F is a Q-Smarandache filter of CI-algebra X and Q satisfies
Proof. Assume that X * Q ⊆ Q and F be a Q-Smarandache filter of X. Suppose that x * (y * z) = 1, for all x, y ∈ F and z ∈ Q, then y * z ∈ Q by hypothesis and x * (y * z) ∈ F we have y * z ∈ F . By (SF 2) since y ∈ F , it follows that z ∈ F . This completes the proof. Note. By the following example we show that the converse of above theorem is not correct in general.
Example 6. In Example 5, Q 1 = {1, a}, Q 2 = {1, a.b} are BE-algebra which are properly contained in X. It is easily checked that F = {1, b, c} is a Q 1 -Smarandache filter of X and is not a Q 2 -Smarandache filter of X, since c * a = c ∈ F , but a / ∈ F . Proposition 3.10. Let X be a self distributive Smarandache CI-algebra and F be a Q-Smarandache filter of X. Then F a = {x : a * x ∈ F } is a Q-Smarandache filter, for any a ∈ X.
Proof. Since a * a = 1 ∈ F , then a ∈ F a and so ∅ = F a . Assume x * y ∈ F a and x ∈ F a , then a * (x * y) ∈ F and a * x ∈ F . By self distributivity we have (a * x) * (a * y) ∈ F and a * x ∈ F . Thus a * y ∈ F and so y ∈ F a . Therefore F a is a Q-Smarandache filter of X. Proof. Since x * 1 = 1 for all x ∈ Q, then 1 ∈ A(x, y). Let a * b ∈ A(x, y) and a ∈ A(x, y), where b ∈ Q. Thus 1 = x * (y * (a * b)) and 1 = x * (y * a). From self distributivity we have
Therefore b ∈ A(x, y). This proves that A(x, y) is a Q-Smarandache filter of X.
Conclusion
In this paper, we have introduced the concept of Smarandache CI-algebras and investigated some of their useful properties. It is well known that the ideals and filters with special properties play an important role in the logic system. the aim of this article is to investigate Smarandache ideals and Smarandache filters in CI-algebra, we obtain the related properties and introduce Smarandache strong 3-structures CI-algebras. We believe that these results are very useful in developing algebraic structures also these definitions and main results can be similarly extended to some other algebraic systems such as lattices and Lie algebras etc. In our future study of Smarandache structure of CI-algebras, may be the following topics should be considered: (1) To get more results in Smarandache CI-algebras and application; (2) To get more connection between CI-algebra and Smarandache CI-algebra; (3) To define another Smarandache structure; (4) To define fuzzy structure of Smarandache CI-algebras.
